Penicillin enhances the toll-like receptor 2-mediated proinflammatory activity of Streptococcus pneumoniae.
The Streptococcus pneumoniae cell-wall components peptidoglycan and lipoteichoic acid activate Toll-like receptor 2 (TLR2), which transduces an inflammatory response. After exposure to penicillin, type 2 S. pneumoniae strain D39, but not the isogenic autolysin-deficient mutant AL2, induced significantly enhanced interleukin-8 promoter activity in TLR2-transfected HeLa cells. Lag-phase D39 exhibited enhanced TLR2 activation after exposure to penicillin at levels below the minimum inhibitory concentration (MIC); in contrast, early log-phase S. pneumoniae were most active when exposed to the MIC. This enhancement was not ablated by heat treatment but was attenuated by autolysin inhibitors. The antimicrobial activity of moxifloxacin and erythromycin was not associated with TLR2 activation by S. pneumoniae. These data show that penicillin treatment of S. pneumoniae releases proinflammatory cell-wall components that activate TLR2 and that this activity is dependent on autolysin, the growth phase of the organism, and the antibiotic concentration.